Objective: To study the relationship between maternal affective disorders (AD) before and during pregnancy, and pre-term birth. Design: Retrospective observational study. Location: Sexual and reproductive health units at the Institut Català de la Salut (ICS) in Catalonia, Spain. Participants: Pregnant women with a result of live-born child from 1/1/2012 to 30/10/2015. Interventions: Data were obtained from the ICS Primary Care electronic medical record. Main measurements: Diagnosis of AD before and during pregnancy, months of pregnancy, and possible confusion factors were collected. Descriptive statistical analysis (median, interquartile range, and absolute and relative frequency), bivariate analysis (Wilcoxon test and Chi-square test), and multivariate analysis (logistic regression) were performed. Results: 102,086 women presented valid information for the study. Prevalence of AD during pregnancy was 3.5% (4.29% in pre-term and 3.46% in term births; p < 0.004). Pregnant women with pre-term births presented a higher age, smoking habit, lower inter-pregnancy interval, and a lower socio-economic status. Pre-term birth was significantly associated to previous history of stress and dissociative disorder (SDD), anxiety, obsessive-compulsive disorder (OCD) and eating disorders (ED), and use of antidepressants. It was also associated to abuse of alcohol, smoking, * Corresponding author. E-mail address: jalmeda@ambitcp.catsalut.net (J. Almeda). Intervenciones: Datos recogidos en la base de datos de la historia clínica informatizada. Mediciones: Se recogió los diagnósticos de TA antes y durante el embarazo, meses de gestación y posibles factores de confusión. Se realizó análisis estadístico descriptivo (mediana y rango intercuartílico y frecuencias absoluta y relativa), bivariante (test de Wilcoxon y Chi-cuadrado) y multivariante (regresión logística). Resultados: Ciento dos mil ochenta y seis mujeres presentaban información válida para el estudio. La prevalencia de TA durante el embarazo fue del 3,5% (4,29% en prematuros y 3,46% en a término; p < 0,004). Las embarazadas con partos prematuros presentan mayor edad, más tabaquismo, menor tiempo entre embarazos y menor nivel socioeconómico. La prematuridad se asoció a antecedentes previos de trastorno por estrés y disociativo (TED), de ansiedad y obsesivo-compulsivo, de conducta alimentaria (TCA) y uso de antidepresivos. También a abuso de alcohol, tabaco y sustancias psicoactivas; TED, TCA, uso de antipsicóticos y divorcio durante el embarazo. El análisis multivariante confirmó la relación de prematuridad con antecedentes de TA, TED, TCA y tabaquismo, pero no con TA durante el embarazo. Conclusiones: Es importante explorar antecedentes de TED y TA en la embarazada y los TED durante el embarazo, para disminuir la prematuridad.
and use of psychoactive substances, as well as SDD, ED, use of antipsychotics, and divorce
Introduction
Depression is the most frequent mental disorder in women. It may alter the course of pregnancy, affect the foetus, and the newborn, having consequences even on adolescence. 1, 2 Prevalence of depression during pregnancy ranges from 4.8% to 33.2%, 3 with under 50% of cases identified in the everyday clinical practice. 4 Depression and bipolar disorder have been associated to pre-term birth.
5---10 Studies on the relationship between affective disorders and pre-term birth, conducted in the Mediterranean and South European countries, and included in systematic reviews, are scarce, therefore, no data on this matter are available in our country. Pre-term birth has been associated to prolonged stays at paediatric intensive care units or neonatal departments, a higher incidence of infection, and of respiratory, digestive, ophthalmologic, psychomotor conditions, etc., 11 resulting in a remarkable impact on the health care system.
Other clinical obstetric and therapeutic factors associated to pre-term birth are collected on the Clinical Practice Guideline for care in Pregnancy and Puerperium in the Spanish National Health Service (NHS), 12 on the 'Protocol de Seguiment de l'embaràs a Catalunya' (Protocol on pregnancy monitoring in Catalonia), 13 and on numerous publications 14, 15 (Table S1 ). Moreover, pre-term birth has been associated with stress, 16, 17 and low socio-economic status. 7 The Spanish NHS guideline systematically evaluates postpartum depression, but it does not recommend a similar population screening during pregnancy, unlike other countries. It neither recommends a systematic mental health examination on women of childbearing age.
The current study aims to study the relationship between maternal affective disorders (AD) and pre-term birth, controlling by the confusion factors associated to pre-term birth, and differentiating between those factors which appeared priorly, and those presenting during pregnancy. Since mental health disorders are not as extensively investigated as physical conditions, on the patient anamnesis performed on women in family and maternal and child primary healthcare services, we will dedicate special attention to them.
This study is framed within the primary healthcare area, being its implementation necessary since to date, no similar clinical study has been performed in our country.
The aim is to study the relationship between maternal affective disorders (AD) before and during pregnancy, and pre-term birth.
Material and methods

Design, area of study, and research subjects
Retrospective observational study conducted in the primary health care area.
Data were obtained from the Information System for the Enhancement of Research in Primary Care (SIDIAP) database, with an assigned population in 2012 of 5,835,000 patients (80% of the total population in Catalonia). This database is supplied, among other, by information from the Primary Care electronic medical records (e-CAP), and from the Sexual and Reproductive Health Care Program (ASSIR) of the Catalan Institute of Health (ICS), used by obstetricians, gynaecologists, and midwives in primary care. The ASSIR records include data on pregnancy, delivery, and postpartum monitoring from women who attended the primary health care services of the ICS, 18 accounting for 65.7% term pregnancies in Catalonia, over the period of our study.
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All pregnant women registered in the SIDIAP, aged 15---47, who gave birth to live-born children in Catalonia from 1st January 2012 to 30 October 2015, with a gestational age over 25 weeks and under 44 weeks, and with two foetuses at most, were included in the study.
Variables
Pre-term birth was defined as gestational age under 37 weeks, based on the number of days from the date of last menstruation to the date of birth.
AD included the following ICD-10 codes: F30 (Manic episode), F31 (Bipolar disorder), F32 (Depressive disorders), F33 (Recurrent depressive disorder), F34 (Persistent mood affective disorder), F38 (Other mood affective disorders), F39 (Unspecified mood affective disorders), presenting before pregnancy (at any time of life) or during pregnancy.
Socio-economic status was classified according to the Deprivation index MEDEA, 20 presented in quintiles (the highest quintile, the lower socio-economic status). All the variables related to pre-term birth found on the clinical guides, and on the conducted bibliographic search, were collected 7,12---17 (Table S1 ). Considering the ICD-10,099 code includes all mental disorders, those most discussed and controverted on the reviewed literature, were chosen. Those AD interrelated, especially when scarce in number, were gathered, namely, stress and dissociative disorder (SDD), eating disorder (ED), anxiety disorder, obsessive compulsive disorder (OCD), etc. Whether these diagnoses were active before or during pregnancy was taken into consideration.
Finally, all treatments related to pre-term birth, based on clinical guides and literature, were registered, and coded according to the ''Anatomical Therapeutic Chemical Classification'' (WHOCC-ATC) 21 (Table S2) . It was also recorded whether medication was taken before or during pregnancy.
Statistical analysis
Descriptive statistical analysis, showing median and interquartile range for numeric variables, and absolute and relative frequency for categorical variables; A bivariate analysis according to pre-term birth, was performed, through Wilcoxon test for numeric variables and Chi-square test for categorical variables.
A multivariate logistic regression model was built (final model obtained by an AIC stepwise backwards variable selection model from all statistically and clinically relevant variables on the bivariate analysis), without including possible interactions between them.
All analyses were conducted by complete case (without missing values being treated). Significance level of 0.05 was considered as indicator of statistically significant differences. Treatment of data and statistical analyses were performed using software R 3.2.4-revised.
Results
Out of the 119,036 pregnancies which fulfilled the inclusion criteria, valid information for the study was obtained from 102,086 women (85%). The prevalence of affective disorders during pregnancy was 3.5%, and the prevalence of pre-term birth 4.2%. Patients who presented pre-term birth showed a significantly higher age, a lower socio-economic status, a higher history of previous pre-term birth, a higher history of abortion, a shorter interval between pregnancies, and a higher rate of twin pregnancies (Table 1) . Pre-term birth was also significantly associated with history of AD, OCD, SDD, smoking, and ED, among other (Table 2) .
With regard to health conditions during pregnancy (Table 2) , pre-term birth was bivariately associated with anxiety, OCD, AD, SDD, divorce, smoking, mental disorder due to psychoactive substance use, abuse of alcohol and tobacco, among other. It was also associated with history of antidepressant intake and use of antipsychotics during pregnancy, among other (Table 3) .
Pre-term birth was significantly associated with history of AD, SDD, ED, and smoking among other, in the final multivariate model. It was also associated with presence of smoking and mental disorder due to use of alcohol during pregnancy, among other ( Study schema. Retrospective observational study with the aim to investigate the relationship between maternal affective disorders (AD) before and during pregnancy, and pre-term birth. Association between AD during pregnancy and pre-term birth was not statistically significant.
Discussion
This study shows an association between previous history of maternal AD and pre-term birth. The prevalence of preterm birth obtained in our study was 4.2%, lower than the 7% expected. 19 This may have been due to the restrictive inclusion criteria considered in the study, and to the fact that in 2012 not all ASSIR relied on the same electronic register.
The prevalence of AD during pregnancy obtained in our study is considerably lower than that published on most studies which use depression scales without diagnostic confirmation (often self-reported), 3, 4 being comparable to that reported in studies which use clinical diagnoses, 22 and even to that found in studies performed in psychiatric in-patient wards. 8 Most widely used health evaluation instruments present sensitivity and specificity values which are far from ideal. Therefore, the 'Edinburgh Postnatal Depression Scale' (EPDS) shows a sensitivity of 0.72 and a specificity of 0.85 for the 10 cut-off point for 'minor' or 'major depression' on the English version, and 0.81 and 0.92 respectively, on the nonEnglish versions 4 ; The sensitivity and specificity values for the 'Patient Health Questionnaire' (PHQ) are 0.79 and 0.75 respectively. Accordingly, the use of this type of screening tools -with specificity far from ideal-to screen population for low prevalence conditions automatically triggers prevalence values.
Whereas the definition of AD, would lead one to expect a higher prevalence than that found in those studies limited to depression (most of them), it is to be expected a lower prevalence of AD in the population seen in primary care (general population) than in the population seen in specialized centres.
Despite identifying a bivariate association between AD during pregnancy and pre-term birth initially, we did not observe this association on the multivariate analysis, after considering history of AD (prior to pregnancy), and other factors like the use of relevant medication, whose bivariate association with pre-term birth had also resulted significant. These results contradict the findings of the two meta-analysis published on this matter 23, 24 ; although the authors themselves recognize their studies' limitations: Grigoriadis 23 concluded that the association was modest and the quality of evidence insufficient, and Grote 24 reported lack of homogeneity among the evaluated studies. Both considered significantly fewer confusion factors than our work, which may explain this assumed difference.
However, our findings are consistent with more recent publications: Mei-Danobserved an association between history of maternal AD and pre-term birth, after comparing pregnant women who had been hospitalized due to bipolar disorder or major depression within the 5 years prior to pregnancy, with those without documented history of mental disorder. We consider that the higher the diagnostic specificity, the stronger this association becomes. Furthermore, Mannisto, 22 observed an association between pre-term birth and maternal depression or bipolar disorder, based on electronic medical records and maternal psychiatric diagnoses from discharge summaries. Räisänen 7 found a significant association between depression and pre-term birth, being smoking a relevant contributing factor, and history of depression prior to pregnancy the risk factor with the strongest association.
On the other hand, considering the generalized concept that prevalence of depression may be lower in the Mediterranean area, since our study was conducted in a Spanish population, we may expect a lower rate of AD than that found in North European or North American populations. However, last report from the WHO contradicts this assumption, 25 having reported a higher relevance of low socio-economic status on the prevalence of this disorder, regardless of the country in which the study was conducted. Our work includes a population from all socio-economic status, which may explain the lower prevalence of depression, and is novel since addresses pregnant women resident in Catalonia.
Some authors have observed association between low socio-economic status (LSES) and situations of chronic stress, and between both with depression and pre-term birth. 16, 17 In our study both LSES and diagnosis of SDD were associated to pre-term birth in the bivariate analysis. Multivariate analysis showed association between previous history of SDD and pre-term birth; however, the association of SDD during pregnancy with pre-term birth was not statistically significant, although by a very small margin. Most authors underline the relevance of identifying and alleviating exposure to stress during pregnancy, as far as possible, to reduce pre-term birth 26 ; our results demonstrate the importance of evaluating the presentation of these disorders prior to pregnancy.
With regards to use of antidepressants, two meta-analysis recently conducted on the antidepressant-pre-term birth association, Huang and Eke, 27,28 considering exclusively selective serotonin reuptake inhibitors (SSRIs), found an association between the use of SSRIs and pre-term birth. Viktorin, just observed a small reduction in gestational age associated to SSRIs. 29 Sujan published in 2017 a retrospective cohort study, in which association between use of antidepressants, in general, during the first trimester of pregnancy and pre-term birth was observed. 30 Our results, considering all antidepressants ---except mood stabilizersare consistent with these findings in the bivariate analysis, although do not coincide in the multivariate analysis. This discrepancy suggests the need to conduct further studies on the effect of the various antidepressant drugs on pre-term birth.
With reference to the relationship between use of antipsychotic medication during pregnancy and pre-term birth, we observed a statistically significant association, consistent with the findings of Galbally.
14 It seems sensible to follow the general tendency to evaluate the risk-benefit relationship of using this medication in the pregnant woman who needs it, thoroughly and individually. 31 One of the limitations of this study is the possible existence of incorrect or unregistered diagnoses, inherent to the use of electronic medical. In primary care settings, the data are entered by general practitioners, due to their own diagnosis, or because they have seen it in specialist reports or hospital discharge reports (in these last two cases the data are not downloaded automatically in the computerized records of primary care, with the consequent delay in the coding of hospital and specialist diagnoses). This can also ignore the diagnoses made in private care and not seen in primary care. And finally, it is also of note that data obtained from ASSIR of 2012 were incomplete, as the ASSIR electronic medical records were not homogeneous then.
Although the big sample size and representativeness of the study is an important strength, it must be advised that it can affect to the statistical signification of tests, easily leading to significance. Nevertheless (and keeping that in mind when valuing p-values), multivariate regression model was selected according to Akaike Information Criteria, and variables were included or not in the final model with disregard of their p-values.
On the other hand, our multivariate analysis only took into account the effect of the independent variables without interaction among them; since being such a large number, made it practically impossible to examine all variables two by two. Due to the exploratory nature of the study, it was considered inadequate to force a hypothesis on a limited number of possible interactions.
Nevertheless, the SIDIAP data base has been widely validated. Unlike other data bases, all primary care professionals in the ICS participate in it, not only voluntaries; and benefits from a first-rate anonymity system, 18 which can open the way to conduct further research in our line, and in other areas where similar data bases ---which include most of the population treated in the primary healthcare ---may be established.
In conclusion, a previous history of AD in pregnant women is associated to pre-term birth. Classically, general habits and physical conditions have received more attention when evaluating health in pregnancy. This study demonstrates that, at least regarding avoiding pre-term birth and its severe consequences, to investigate the history of affective disorders, and the psychosocial environment in the pregnant woman is of great relevance, considering the potential stressful situations which may affect the course of pregnancy.
We coincide with some authors in that the aforementioned should be explored within a general examination, in a trusted environment, within the framework of the appropriate physician-patient relationship in primary care; paying attention to avoid that the patient may feel stigmatized or fear social services intervention. 32 This becomes easier if we regard that any women of childbearing age can be a mother, and establish this desirable relationship from adolescence, whenever possible. A thorough anamnesis, which includes psychosocial factors ---like the already available in many primary care devices, which have not received the attention they deserve ---is undoubtedly, a suitable instrument to perform this task.
Key Points
The known on the subject:
Depression is the most frequent mental disorder in women and it may alter the course of pregnancy, affect the foetus, and the newborn. Studies on the relationship between affective disorders and pre-term birth are scarce, therefore, and few data on this matter are available in our country. The Spanish NHS guideline systematically evaluates postpartum depression, but it does not recommend a similar population screening during pregnancy, unlike other countries.
What does this study contribute?
This study shows an association between previous history of maternal affective disorders and pre-term birth. To investigate the history of affective disorders, and the psychosocial environment in the pregnant woman is of great relevance, considering the potential stressful situations which may affect the course of pregnancy and avoiding pre-term birth and its severe consequences. A thorough anamnesis, which includes psychosocial factors ---like the already available in many primary care devices, which have not received the attention they deserve ---is undoubtedly, a suitable instrument to perform this task.
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